BACKGROUND: Care coordination is a critical component of managing high-risk patients, who tend to have complex and multiple medical and psychosocial problems and are typically at high risk for increased hospitalization and incur high health care expenditures. Primary care models such as the patient-centered medical homes (PCMHs) are designed to improve care coordination and reduce care fragmentation. However, little is known about how the burden of care coordination for high-risk patients influences PCMH team members' stress. OBJECTIVE: To evaluate the relationship between provider stress and care coordination time in high-risk patient care and whether availability of help is associated with reduced stress. STUDY DESIGN: Multivariable regression analysis of a cross-sectional survey of PCMH primary care providers (PCPs) and nurses. PARTICIPANTS: A total of 164 PCPs and 272 nurses in primary care practices at five geographically diverse Veteran Health Administration (VA) medical center health systems. MAIN MEASURES: The main outcome variable was provider stress due to high-risk patient care. Independent variables were the reported proportion of high-risk patients in PCP/nurse patient panels, time spent coordinating care for these patients, and provider satisfaction with help received in caring for them. KEY RESULTS: The response rate was 44%. Spending more than 8 h per week coordinating care was significantly associated with a 0.21-point increase in reported provider stress compared to spending 8 h or less per week (95% CI: 0.04-0.39; p = 0.015). The magnitude of the association between stress and care coordination time was diminished when provider satisfaction with help received was included in the model. CONCLUSIONS: Perceived provider stress from care of high-risk patients may arise from challenges related to coordinating their care. Our findings suggest that the perception of receiving help for high-risk patient care may be valuable in reducing provider stress.
INTRODUCTION
Care coordination is a critical component of managing highrisk patients (HRPs) due to the number and diversity of their needs, which may require care from as many as 16 physicians in a year. 1 These individuals tend to have complex and multiple medical and psychosocial problems and are typically at a high risk of increased hospitalizations and poor health outcomes and incur high health care expenditures. [2] [3] [4] [5] Some research has suggested that care coordination in primary care settings can be challenging [6] [7] [8] [9] [10] and may overstress primary care providers (PCPs). 1 As the number of Americans with multiple chronic conditions increases, care coordination could represent a significant burden for providers. Recent research shows that the level of stress among medical professionals continues to rise across the US. Nationally, in 2014, 54% of physicians reported at least one symptom of burnout, representing an increase of about 9 percentage points from 2011 estimates. 11 Provider burnout has known negative effects, including worsened mental and physical health, 12 reduced work performance, 13 greater patient safety risks, 14 lower organizational commitment, 15, 16 and increased workforce turnover and demand. 17 Defined as "the deliberate organization of patient care activities between two or more participants (including the patient) involved in a patient's care to facilitate the appropriate delivery of health care services,^1 [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] care coordination is positively associated with patient satisfaction outcomes. 22 Some of the available, although limited research suggests that better care coordination between referring physicians and specialists increases physician satisfaction with specialty care in a pediatric primary care network. 23 However, little is known about how the burden of care coordination for HRPs affects provider stress. In this article, we explore care coordination of HRPs from the perspective of providers and its relationship with stress.
The context of our study is the Veterans Health Administration (VHA) patient-centered medical home (PCMH) model. VHA's PCMH model, implemented in 2010, is a team-based model of primary care that is patient-centered, comprehensive, coordinated, and accessible and that employs a systems-based approach to quality and safety. 24 While some elements of team-based care such as participatory decision-making have been found to be associated with lower burnout, [25] [26] [27] [28] [29] other recent evidence suggests that transformation of primary care due to adoption and implementation of the PCMH model in the VHA may be associated with emotional exhaustion among providers. 26 Our study focuses on a critical component of the PCMH model-care coordination-and assesses the degree to which time spent coordinating care of HRPs in this setting is associated with provider stress.
As shown in Fig. 1 , we hypothesized that (1) the perceived proportion of HRPs is positively associated with time spent on care coordination, (2) time spent on care coordination is negatively associated with provider satisfaction with help received for caring for HRPs, (3) proportion of HRPs is positively associated with provider stress, (4) time spent on care coordination is positively associated with provider stress, and (5) provider satisfaction with help received for caring for HRPs is negatively associated with stress. We test these hypotheses with survey data from VHA PCPs and nurses.
To our knowledge, no study exists that investigates the association between the care coordination burden and reported stress among PCPs and nurses caring for HRPs. This study therefore fills a critical gap in the available evidence relating to care coordination in two ways. First, it sheds light on care coordination, an essential component of the PCMH model, and its association with provider stress in HRP management. Second, it provides potential evidence that certain mechanisms may alleviate and counter the stress experienced by providers because of the increased care coordination demands from caring for HRPs.
METHODS

Design, setting and sample
The survey was conducted as part of the evaluation of a national pilot project to provide enhanced primary care for HRPs at five VHA healthcare systems (in Ohio, Georgia, North Carolina, Wisconsin, and California) and was developed in collaboration with the RAND Corporation.
All PCPs (physicians, MDs/DOs; nurse practitioners, NPs; physician assistants, PAs) and nurses (registered nurses, RNs; licensed practical nurses, LPNs; licensed vocational nursesLVNs) at these five healthcare systems (n = 1000) were invited to participate in an online survey about their experiences providing team-based care to HRPs. The survey was fielded from December 3, 2014 through January 31, 2015 and was extended from April 10, 2015 through May 29, 2015 with a paper-and-pen version to improve the response rate. The survey was administered using REDCap. This study was part of a quality improvement program evaluation targeting HRPs that constituted a VHA health care operations activity rather than research and did not require Institutional Review Board (IRB) approval or exemption.
Measures
Primary outcome variable. Our main outcome measure was the reported stress of providers in caring for HRPs. This was a multi-item scale derived by averaging across 4 items that measure provider perception of stress from caring for their HRPs (see Online Supplemental Table 1 ). Items were rated on a 5-point Likert agreement scale, and the averaged scale had high reliability (Cronbach's alpha = 0.78) with a higher score indicating greater stress from caring for HRPs. The scale has not been previously validated. However, the items had face validity with a sample of PCPs/nurses who pretested the items, and exploratory factor analysis found that these items measured a similar underlying construct and loaded on the same factor.
Independent variables. Key independent variables included proportion of HRPs in the patient panel, care coordination time, and provider satisfaction with the help received to care for HRPs. The proportion of HRPs in the patient panel was a three-category variable: 0-10%, 11-20%, and > 20% (Table 1) .
We derived care coordination time from responses to the question BHow much time during a typical week (outside of the patient visit) do you typically spend coordinating care for your patients?^Response categories were 0-4 h, 5-8 h, 9-20 h, 21-30 h, and more than 30 h (per week). For this analysis, we created a binary variable: ≤ 8 h vs. > 8 h per week based on the distribution of responses (Table 1) .
Provider satisfaction with the help they receive to care for HRPs (BOverall, I am satisfied with the help I receive to care for my high-risk patients^) was measured on a 5-point single Likert-type agreement item where higher scores indicate greater satisfaction with help received.
Covariates. We controlled for demographic characteristics [gender (female vs. male), age group (45 years or older, 36-45 years, and 26-35 years of age)] and practice characteristics [provider type (nurse vs. PCPs), staffing of PACT team (full vs. partial), and years of practice at the current VHA clinic].
Statistical analysis
We conducted univariate and bivariate analyses to describe the respondents' characteristics and the relationships among independent variables. We also employed multivariate regression to estimate the associations for each of the pathways in our hypothetical framework (Fig. 1) . First, we explored the association between the proportion of HRPs in a provider's patient panel and care coordination time. We hypothesized that this relationship is positive (denoted as a). Second, we hypothesized that care coordination time is negatively associated with provider satisfaction with the help received in caring for their HRPs (denoted as b). Lastly, we explored the association between the main outcome variable (i.e., provider stress in caring for HRPs) and independent variables -proportion of HRPs (denoted as c), care coordination time (denoted as d), and providers' satisfaction with the help received in caring for their HRPs (denoted as e). We hypothesized that their associations with stress were positive for both proportion of HRPs and care coordination time and negative for providers' satisfaction with help received.
We tested these hypotheses using three sets of models. For each set of models, we sequentially added variables starting with the main explanatory variables, followed by demographic characteristics and finally professional/practice characteristics. We chose this sequential modeling approach to better understand the unique contributions of each group of explanatory variables. We included medical center fixed effects in our regressions and used robust standard errors. We used logistic, ordered logistic, and linear regression models as appropriate for the outcome variable being predicted.
All analyses were performed using standard statistical software (Stata 11.2) and included post-stratification weights to adjust for survey non-response by provider type, provider gender, medical center location, and clinical team. Weights were calculated based on the sampling frame of all PCPs and nurses in the five medical centers. We conducted multiple imputation using five replications for all missing data (missingness rate of 8%) and conducted analyses on both imputed and non-imputed data sets.
RESULTS
Sample characteristics. A total of 436/1000 PCPs and nurses completed the survey for a response rate of 44%. Survey respondents were significantly different from nonrespondents with respect to gender, job type, and location of medical center. More females responded compared to nonrespondents, one medical center had more respondents compared to non-respondents, and fewer proportions of both nurses and PCPs responded compared to non-respondents. The majority of respondents were female (78.4%) and > 45 years in age (68.7%) ( Table 1) . On average, survey respondents had 19 years of clinical experience and had been working in their current VHA clinic for about 7 years. We found no statistically significant differences in years of clinical or current VHA work experience between PCPs and nurses. Table 1 also shows the summary statistics for the main dependent variable and the three main independent variables. PCPs and nurses did not differ significantly in the proportion of HRPs reported. However, nurses were significantly more likely to report less stress in caring for HRPs (p < 0.001), were more likely to spend more time coordinating care (p = 0.01), and were more satisfied (p = 0.001) with the help they receive to care for HRPs than PCPs. The full results of our three sets of regression models are presented in Online Supplemental Tables 2-4 and summarized  in Table 2 . We ran regressions on both imputed and nonimputed data. There were no significant or qualitative differences between results derived from both datasets; hence, we report the non-imputed data results.
Logistic regression findings for care coordination time (pathway a in Fig. 1 , Column 1 in Table 2 ) revealed that reporting 11-20% HRPs in the patient panel was significantly associated with an increase by a factor of 2.0 in the odds of spending more than 8 h per week on care coordination compared to having less than 10% HRPs in a patient panel (p = 0.011). Reporting > 20% HRPs was significantly associated with an increase by a factor of 2.6 in the odds of spending more than 8 h per week on care coordination compared to having less than 10% HRPs in a patient panel, (p = 0.001).
Ordered logistic regression estimates for PCP/nurse satisfaction with help received in caring for HRPs (pathway b in Fig. 1 , Online Supplemental Table 3) showed that higher care coordination time was associated with lower provider satisfaction (p < 0.001) and remained significant after controlling for proportion of HRPs, demographic characteristics, and practice characteristics. In the final model, providers coordinating care for more than 8 h per week were 46% less likely to experience a higher level of satisfaction compared to providers spending less than 8 h per week (p = 0.002; Column 2 of Table 2 ). In addition, PCPs were 61% less likely to experience a higher level of satisfaction compared to nurses (p < 0.001).
For the primary outcome, provider stress from caring for HRPs, we found that having > 20% HRPs was significantly associated with a 0.23 point increase in reported stress compared to having less than 10% HRPs in a patient panel (pathway c in Fig. 1 ; p = 0.022; Column 3 in Table 2 ). Also, having 11-20% HRPs was associated with a 0.16 point increase in reported stress compared to having less than 10% HRPs in a patient panel, but not significant (p = 0.117). In the final model (Column 5 in Table 2 ), we found that spending more than 8 h per week coordinating care was significantly associated with a 0.21 point increase in reported provider stress, holding all other variables constant (p = 0.015). This represents a small to medium effect size (Cohen's d = 0.30). In addition, providers that reported more satisfaction with help received in caring for HRPs had lower stress scores (pathway e in Fig. 1 ; p = 0.001; Column 5 in Table 2 ). Our final model (Column 5 in Table 2 ) explained about one-sixth of the variation in provider stress (R-squared = 0.16).
Based on findings from our sets of multivariate regressions, we found evidence suggesting mediation by (1) care coordination time in the relationship between stress and having greater than 20% HRPs in patient panel compared to having less than 10% HRPs and (2) provider satisfaction with help received to care for HRPs in the relationship between provider *Number of observations for demographic variables do not sum to full sample sizes because of missing data †P values of tests for significant differences between PCPs and nurses for characteristics stress and care coordination time. In the former, the significance of the association between provider stress and proportion of HRPs disappeared after controlling for care coordination time (Table 2 : Columns 3 and 4). In the latter, the magnitude of the association between care coordination time and provider stress diminished from 0.27 (Table 2 , Column 4) to 0.21 points ( Table 2 , Column 5) when provider satisfaction with help received to care for HRPs is included.
Discussion. These results suggest that an increase in the proportion of HRPs in a PCP/nurse patient panel may impose a significant burden in terms of time spent coordinating care, which in turn was associated with increased stress. In addition, higher perceived satisfaction with help received in caring for HRPs was associated with less provider stress. Consistent with our hypotheses, we found that the proportion of HRPs in PCP/nurse panels was associated with a greater amount of time spent coordinating care. Furthermore, perceived stress was associated with more time spent coordinating care and with less satisfaction with help received in caring for HRPs. This is the first study to our knowledge that empirically links the proportion of HRPs in a PCP/nurse panel, care coordination of those patients, and associated stress. HRPs are usually managed by multiple providers, hence requiring extensive coordination of care among the relevant specialists and more time spent in care coordination. This is also consistent with the literature showing that patients with multimorbidity have a higher risk of care coordination problems. [6] [7] [8] [9] [10] Consistent with the limited literature in this area, we found support for our hypothesis that increased care coordination demands on PCPs and staff in primary care may increase their level of stress.
1 Forest et al. in 2010 reported increased provider satisfaction with improved care coordination experience in a pediatric primary care network. 23 We also found similar results in this study in the VHA PMCH setting. With a rise in the proportion of HRPs in primary care patient panels, care coordination demands will likely increase, and with it provider stress. Our findings suggest that providing adequate help for primary care staff may reduce the stress impact of increased care coordination. Help for primary care staff may be in the form of targeted initiatives such as intensive care management services or consultation on HRP care. Whatever form this takes, we found evidence to suggest that if providers are satisfied with the help and resources provided, especially if they perceive that the assistance is effective, they are more likely to experience less stress in caring for their HRPs. Early anecdotal evidence based on interviews with PCPs involved in the PACT Intensive Management demonstration Furthermore, we found no association between the proportion of HRPs and provider stress when we control for care coordination time and other relevant variables. This may suggest that provider stress is not affected by the proportion of HRPs that they manage; what seems to matter is how satisfied providers feel with available assistance.
As with all surveys, some limitations of this study include the self-reported cross-sectional nature of the data; hence, we can only report associations and are unable to make causal claims. While there is a possibility of self-report bias whereby respondents may over-or under-exaggerate their feelings of stress, we believe these subjective self-reports are a credible way of determining provider perceptions, a key goal of this study. In addition, our models explain about one-sixth of the variation in provider stress suggesting there are other important explanatory variables for which we did not account. It is also possible that our respondents are significantly different from non-respondents leading to response bias. However, we weighted for non-response, which attenuates the effects of such bias. It may also be difficult to generalize our study beyond the VHA since our sample has the unique advantage of an integrated delivery system structure with established PCMH teams that are associated with greater resources for care coordination and for vulnerable patients than typical smaller primary care practices.
1 Also, our survey does not capture information about the specific kinds of help that providers receive in caring for their HRPs. Hence, further studies should investigate the resources that may alleviate provider stress in caring for HRPs.
Nevertheless, this study provides initial evidence on the challenge of HRP management. It sheds light on care coordination, a critical component of the PCMH model, and its relationship to provider stress in HRP management. Our findings suggest that adequate help for PCPs and nurses may reduce the stress they experience as they coordinate care for their HRPs, thus providing support for the need for targeted interventions to assist providers in these settings.
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